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Abstract 
Recently creativity to be a most interested concept to many people around the world and especially Korea. In education, even 
though teaching or learning creativity may seem to be very challenging tasks for educators, it is possible to discover the creativity 
of an individual and to develop this potential eventually. First of all, to develop the creativity it needs to be identified along with 
the developmental potentials for each individual student. The concept of creativity has defined by various by scholars. Lee (2002) 
suggested that creativity is a factor comprised of personal creative thinking ability and creative personality. It could produce new 
and unique forms of personal thinking ability and personality over developmental periods.  According to the previous studies of 
the development of creativity, the tendency of development in elementary level students and secondary level students is not 
consistent. The study of discontinuity of developing creative traits might be related with cultural and social condition. However, 
to make sure this is the case, one needs to be confident about the test implementations and measures before taking a looking at 
developmental aspects. Most of the existing tests implementation occurred abroad and rarely reflected Korean cultural values, 
and lack of consistent theory about creativity development and logical model for measuring test development.. In this study, 
"Integrative Creativity Test (K-ICT) for elementary school and secondary school students." was developed and validated. This 
test is standardized for Korean students and it was developed on the basis of the “Volcano Model (Lee, 2002)” and "3-3-3 Model 
for Creativity Measurement (Lee, 2004)". The volcano model is a concept model of creativity and the 3-3-3 Model is designed to 
measure the creativity of students. It consists of subject domain, creative thinking ability, and creative personality. The “K-ICT” 
involves two domains as language and drawing and creative thinking ability involves fluency, flexibility, originality, imagination, 
sensitivity and. Elaboration. Creative personality includes curiosity, sensitive personality, task commitment, humor, adventure 
and problem-solving leadership. The participants of this study were elementary school and secondary school (middle and high) 
students in order to develop and validate the test and then standardization in Korea. They (3005 elementary school students, 1669 
middle school students and 1714 high school students) have randomly sampled from big cities, medium and small sized cities. 
The results of this study will offer three significant meanings for educators and researchers as follows.  Firstly, the developmental 
trends of creativity for students from elementary level to high level will be identified using the test instrument that was 
development through this study. Secondly, it will help to develop the curriculum and teaching program for fostering the creativity 
for students in Korea and other countries. Thirdly, as yet most of the existing most of the tests were implemented abroad and 
rarely reflected Korean cultural values. The study, then, would contribute to generalize test developed for measuring the 
creativity of Korean students and will help to comparative researches of creativity with Korea and other countries 
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1. Introduction 
 
Recently the concept of creativity seems to be a topic of interest throughout the world. For instance the Korean 
Ministry of Education  began to focus on creativity education through their 2010 announcement of the creativity & 
personality education policy(citation), after which 197 model schools were selected as leading creativity educational 
institutions(across the nation/nationwide). With governmental support, these model schools developed and 
implemented curricula based on creativity and personality education.  
In general people engage in unique thinking because of an intrinsic desire to find new solutions and strategies to 
resolve either familiar or new problems. This is related with creative thinking that we know. Since Guilford 
addressed the definition of creativity in the 1950s, various other definitions have been presented in the academic 
world. Psychologists have considered creativity as a character trait, a creative process, a creative environment, and 
an inventive product. Researchers went on to say that when the character traits, process, environment, and product 
interact with each other, creativity is likely to be stirred or mobilized (Rhodes, 1961; Isaksen, Murdock, Firestein, & 
Treffinger, 1993).  
In education, even though teaching or learning creativity may seem to be a very challenging task for educators, it 
is possible to discover the creativity of an individual (student) and to eventually develop this potential. To develop 
creativity, it first needs to be identified along with the developmental potentials for each individual (student).  
Though the concept of creativity has been defined by various scholars, Lee (2002) suggested that creativity is a 
factor comprised of personal creative thinking ability and creative personality. As a result, it could produce new and 
unique forms of personal ability and personality over developmental periods.  
According to previous studies on the development of creativity, the tendency of development in elementary level 
and secondary level students is not consistent suggesting that the study of discontinuity of developing creative traits 
might be related to cultural and social conditions However, to make sure this is the case, one needs to be confident 
about the test implementations and measures before (taking a looking at/examining) developmental aspects. 
Furthermore implementation of most of the existing tests occurred abroad and rarely reflected Korean cultural 
values.  In addition the tests lack consistent theory about creativity development and a logical model for measuring 
test development. 
As a result Lee (2014) has developed the "Integrative Creativity Test (K-ICT) for elementary and secondary 
school students,” a standardized creativity test for Korean students. The K-ICT was developed on the basis of the 
“Volcano Model (Lee, 2002)” and "3-3-3 Model for Creativity Measurement (Lee, 2004)". The volcano model is a 
concept model of creativity and the 3-3-3 Model is designed to measure the creativity of students.  The test or K-ICT 
consists of subject domain, creative thinking ability, and creative personality, and was validated in this study.  
 
2. Methods 
 
2.1 Participants 
 
The participants of this study were elementary school and secondary school (middle and high) students selected to 
develop, validate and then standardize a creativity test in Korea. The participants (3005 elementary school students, 
1669 middle school students and 1714 high school students) have been randomly sampled from large, medium and 
small sized cities.  
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Table 1. Participants 
School level grade number male (%) female (%) 
High school 
1st 660 290(43.9) 370(56.1) 
2nd 752 361(48.0) 391(52.0) 
3rd 302 106(35.1) 196(64.9) 
Total 1,714 757(42.3) 957(57.7) 
Middle school 
1st 476 225(47.3) 251(52.7) 
2nd 787 337(42.8) 450(57.2) 
3rd 406 146(36.0) 260(64.0) 
Total 1,669 708(42.0) 961(58.0) 
Elementary school 
1st 362 198(54.7) 164(45.3) 
2nd 390 211(54.1) 179(45.9) 
3rd 437 229(52.4) 208(47.6) 
4th 802 397(49.4) 405(50.4) 
5th 355 185(52.1) 170(47.9) 
6th 659 324(49.2) 335(50.8) 
Total 3,005 1544(52.0) 1461(48.0) 
 
2.2 Test instrument  
 
Lee (2002) created the "Volcano model" as a way of understanding and measuring integrative creativity, and 
suggested through this model that creativity is a factor comprised of personal creative thinking ability and creative 
personality. Lee (2006) proposed the idea of merging creative ability and creative personality into one unified 
creative concept. The functions played in creative thinking are such factors as fluency, flexibility, originality, 
sensitive thinking, elaboration, and imagination.  
The "Korea Integrative Creativity Test (K-ICT) for elementary school and secondary school students" developed 
in this study reflects the basis of Lee's studies (2002, 2006), and involves two domains - language and drawing. The 
K-ICT can measure creative thinking ability and creative personality at the same time, in which creative thinking 
ability involves fluency, flexibility, originality, imagination, sensitivity (sensitive thinking) and elaboration.  
The creative personality test consists of 30 items (5 Likert scale) and has no time limitation. The sub-factors of 
creativity in the creative personality consist of curiosity, sensitive personality, task commitment 
independence/adventure, humour and problem-solving leadership. The reliability of this instrument is Cronbach's 
alphas .94 factor.  
 
Table 2. Test Constitution 
Category / Item number Min Sub-factor of Creativity / item number 
Creative ability Activity (1~5) 25 
fluency Activity 1,4 
flexibility Activity 4,5 
originality Activity 2,5 
imagination Activity 2,3 
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sensitivity(sensitive thinking) Activity 3,5 
elaboration Activity 1,2 
Creative 
personality 
Check list 
(1~30) 10 
curiosity (1, 11, 18, 24, 25) 
sensitive personality (6, 8, 16, 23, 26) 
task commitment (7, 9, 15, 22, 27) 
humour (3, 5, 12, 21, 28) 
independence /adventure (4, 13, 17, 20, 29) 
problem-solving leadership (2, 10, 14, 19, 30) 
 
 
2.3 Procedure and data analysis 
 
The procedure of this study was as follows. 
During the first phase, measurement items were developed based on previous studies on creativity, and national 
(Lee, 2003, 2004, 2005) and international creativity tests. The "Integrative Creativity Test (K-ICT) for elementary 
and secondary school students (Lee, 2014)" was then developed, and standardized for Korean students. The K-ICT 
was developed on the basis of the “Volcano Model (Lee, 2002)” and "3-3-3 Model for Creativity Measurement (Lee, 
2004)". The volcano model is a concept model of creativity, and the 3-3-3 Model is designed to measure the 
creativity of students.  The K-ICT consists of subject domain, creative thinking ability, and creative personality, and 
was validated in this study. After the development of the test items, the content validity of the items was identified 
by creative professionals and school teachers, and then a preliminary examination was conducted. 
In the second phase, internal consistency and response bias of the items using data collected from the elementary 
and secondary level students was identified, including verifying the validity and reliability by performing a 
correlation between the sub-factors, and an exploratory factor analysis.  
The final phase consisted of confirmatory factor analysis for each group of elementary and secondary level 
students, and a multi group analysis was performed. 
 
3. Results 
 
3.1 Response tendency and internal consistency  
 
If there was an item that had polarization of the reaction based on the descriptive statistics, it was excluded from 
the analysis. Therefore, it was necessary to make sure that an item was causing partiality of a reaction throughout the  
statistical descriptive review for each question and must satisfy the statistical requirement of being larger than -2 and 
less than 2 in skewness, and larger than -4 and less than 4 in kurtosis. On the basis of such criteria, all items of this 
test (K-ICT) except for item 29 (creative personality) satisfied normal distribution conditions.  
Also, when reviewing the results of the internal consistency of items, which consisted of the 6 sub-factors for 
measuring the creative ability and creative personality, no items derived were inhibited by internal consistency from 
all factors. 
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Table 3.  Items per factors, reliability, and measure variable's descriptive statistics 
 
 sub-factor reliability Variable (item NO) M SD skewness kutosis 
creative 
thinking ability 
fluency 
flexibility 
originality 
imagination 
sensitivity 
(sensitive 
thinking) 
elaboration 
.687 
fluency1 
elaboration1 
imagination2 
elaboration2 
originality2 
imagination3 
sensitivity3 
fluency4 
flexibility4 
flexibility5 
sensitivity5 
originality5 
2.52 
2.05 
2.11 
2.42 
.90 
1.69 
2.05 
3.84 
1.24 
1.56 
2.22 
.58 
1.42 
1.56 
1.07 
1.24 
1.13 
.93 
1.26 
1.10 
1.11 
1.24 
1.31 
.93 
.283 
.344 
.310 
-.131 
1.183 
.613 
.368 
-.519 
.273 
.779 
.060 
1.881 
-.695 
-.790 
-.014 
-.759 
.700 
.865 
-.684 
-.514 
-1.253 
.263 
-.456 
3.710 
creative 
personality 
curiosity .778 
1 
11 
18 
24 
25 
3.36 
3.23 
3.71 
3.24 
4.09 
1.08 
1.24 
1.11 
1.18 
1.03 
-0.231 
-0.133 
-0.592 
-0.158 
-1.113 
-0.645 
-1.016 
-0.437 
-0.86 
0.699 
sensitive 
personality .779 
6 
8 
16 
23 
26 
3.4 
3.37 
3.36 
3.16 
3.01 
1.19 
1.13 
1.18 
1.09 
1.12 
-0.284 
-0.234 
-0.263 
0.001 
0.112 
-0.851 
-0.764 
-0.847 
-0.631 
-0.662 
task 
commitment .784 
7 
9 
15 
22 
27 
3.43 
3.33 
3.25 
3.25 
3.35 
1.15 
1.22 
1.19 
1.18 
1.15 
-0.228 
-0.168 
-0.14 
-0.13 
-0.154 
-0.866 
-1.017 
-0.918 
-0.862 
-0.85 
humour .782 
3 
5 
12 
21 
28 
3.23 
3.63 
3.28 
3.14 
3.39 
1.2 
1.17 
1.22 
1.2 
1.17 
-0.158 
-0.538 
-0.193 
-0.1 
-0.305 
-0.947 
-0.619 
-0.936 
-0.862 
-0.709 
independence 
/adventure .778 
4 
13 
17 
20 
29 
3.42 
3.09 
3.54 
2.83 
3.76 
1.18 
1.25 
1.15 
1.49 
1.20 
-0.278 
-0.032 
-0.461 
0.135 
2.524 
-0.862 
-0.996 
-0.575 
-1.408 
73.466 
problem-
solving 
leadership 
.778 
2 
10 
14 
19 
30 
3.33 
3.2 
3.28 
3.48 
3.56 
1.09 
1.2 
1.22 
1.13 
1.17 
-0.194 
-0.089 
-0.191 
-0.416 
-0.49 
-0.719 
-0.979 
-0.92 
-0.557 
-0.586 
 
3.2 Correlation 
 
The results to identify the construct validity of the creativity test by cross-correlation analysis between the 12 sub-
factors and between the sub-regions of the cross-correlation coefficient for each dimension are shown in Table 4. 
According to the analysis of the correlation coefficient, (it/which) is significant at the .001 level, all factors except 
the two factors of task commitment and the cross-correlation between each dimension and the sub-factors were 
shown/are significant? Therefore, it is determined to be appropriate to measure these factors. 
 
 
310   Lee Kyunghwa /  Procedia - Social and Behavioral Sciences  186 ( 2015 )  305 – 314 
 
Table 4. Cross-correlation coefficient between 12 sub-factors 
 
  1 2 3 4 5 6 7 8 9 10 11 
creative 
thinking 
ability 
1 1           
2 .340*** 1          
3 .129*** .163*** 1         
4 .176*** .256*** .364*** 1        
5 .228*** .438*** .239*** .491*** 1       
6 .481*** .169*** .252*** .358*** .265*** 1      
creative 
personali
ty 
7 .176*** .105*** .111*** .094*** .144*** .162*** 1     
8 .182*** .095*** .095*** .071*** .104*** .154*** .621*** 1    
9 .103*** .006 .040*** .002 .055*** .112*** .559*** .611*** 1   
10 .222*** .140*** .105*** .121*** .126*** .170*** .496*** .506*** .378*** 1  
11 .180*** .139*** .102*** .094*** .133*** .146*** .577*** .528*** .498*** .493*** 1 
12 .196*** .133*** .112*** .083*** .133*** .170*** .642*** .662*** .578*** .592 .588*** 
* p<.05 ** p<.01 *** p<.001 
** creative thinking ability: fluency (1), flexibility (2), originality (3), imagination (4), sensitivity (sensitive thinking)(5), elaboration (6) creative 
personality: curiosity (7), sensitive personality (8), task commitment (9), humor (10), independence/adventure (11), problem-solving leadership 
(12) 
 
3.3 One dimension of creativity and screening items 
 
The results of the KMO and Barrlett conducted to verify the validity and good test of the configuration items 
through factor analysis of the sub-region are shown/illustrated in Table 5. It was found that a good selection of items 
for factor analysis takes the value of a KMO measure of 0.862 and 18370.95 (df = 55). The results of the principal 
component analysis and Varimax rotation does not limit the number of factors in order to obtain an estimate of the 
number of factors in this study as in Table 6. 
 
Table 5. KMO & Bartlett's of K-ICT 
 
Kaiser-Meyer-Olkin  .862 
Bartlett chi-square 18370.95 
 df . 55 
 sig .000 
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Table 6. Factors Matrix of creativity sub factors 
 
sub-factor factor1 factor 2 common factor variance 
flexibility .596 .064 .360 
originality .574 .058 .333 
imagination .781 .003 .610 
sensitivity .762 .061 .584 
elaboration .568 .151 .345 
curiosity .109 .814 .675 
sensitive personality .066 .828 .690 
task commitment -.049 .774 .601 
humor .156 .702 .517 
independence/adventure .121 .760 .592 
problem-solving leadership .110 .851 .737 
Eigenvalue 4.060 2.176  
distribution explanation power (%) 33.835 18.136  
cumulative explanation power (%) 33.835 51.971  
 
According to the composition of items, a validation model was identified like this; 
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Figure 1. A validation model of K-ICT 
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3.4 Result of confirmatory factor analysis  
 
The results of the confirmatory factor analysis for each grade level were as follows: 
Table 7. Fitness of confirmatory factor analysis 
level grade NFI CFI NNFI (TLI) RMSEA 
Elementary 
1 .92 .95 .92 .07 
2 .96 .98 .98 .04 
3 .94 .96 .94 .07 
4 .96 .97 .95 .07 
5 .94 .96 .94 .07 
6 .93 .94 .91 .09 
Tot .91 .917 .90 .05 
middle 
1 .94 .96 .93 .07 
2 .93 .94 .90 .08 
3 .92 .95 .92 .07 
Tot .94 .95 .92 .06 
high 
1 .93 .94 .92 .07 
2 .94 .95 .93 .06 
3 .94 .97 .96 .05 
Tot .94 .95 .92 .05 
Criterion of judgments more than .09 is a good model 
more than .09 is a 
good model 
more than .09 is a 
good model 
good less than .05 
somewhat good less 
than .08 
Should be carefully 
accepted more than .1 
 
The in dices such as NFI, CFI, NNFI are indicated by the ratio of goodness of fit of the hypothesis model is much 
improved compared to the independent model, which assumes that there is no correlation between all the variables 
in the model. The CFI is made by modifying the NFI index, which is less affected by the size of the sampling 
relative to NFI. NNFI is also a fit index, made by modifying the NFI and calculated by taking into account the 
complexity of the model. In general, the more complicated the model the greater the goodness of fit.  
More specifically a good closer to 1 and more than 0.9 accepts the excellent fit of the model (Kline, 1998).  
In this study, the fitness of the hypothesis model is proved because NFI, CFI, NNFI all exceed the criteria for 
judgment. 
The Root-Mean-Square Error of Approximation (RMSEA as an average of the estimation error indicates the 
observed value and the degree of fitness of the variance-covariance matrix. Steiger (1990) said if the value is less 
than 0.10 then the model is a somewhat good fit, and if less than 0.05 is good than less than 0.01 is the best fit and is 
very well suited. This study shows a good fit because a value of less than 0.1 to 0.08 RMSEA structure was 
observed. Overall, when considering these fit indices, the validity of the structure model of the creativity test (K-
ICT) was identified successfully/adequately so we can say that the K-ICT is a valid test. 
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4. Discussion 
 
The results of this study will offer three significant meanings for educators and researchers. Firstly, as the K-ICT 
(integrative creativity test) can be adapted for primary to secondary level students, developmental trends of 
creativity for students from elementary level to high level can be identified using this test instrument. A second is 
find the significance in terms of utilization within the training field, where it will help in curricula development and 
teaching programs that foster creativity in students in Korea and other countries. Thirdly, since most of the existing 
tests were implemented abroad and rarely reflected Korean cultural values, this study and test will contribute to 
generalize test developed for measuring the creativity in not only Korean students but also those in other countries, 
and be used in comparative researches of creativity between Korea and other countries.   
The results of this study are expected to have the meaning of R in the following aspects considered a significant 
advantage in terms of the training field and shall be able to find the point in a social contribution.  
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